Pesticide Exposures: Are we
adequately protecting our children

Dana Boyd Barr, Ph.D.
April 29, 2011

Professor, Environmental Health

Rollins School of Public Health
Emory University




o TR

fﬁ’

00 e e ROLLINS
| SCHOOL OF
| 2o L ol T @
HEALTH
*01/07/2011 *OSU Research Day o2




Chemicals Are Pervasive in the
Environment

Banned chemicals such as
DDT, PCBs, dioxins

Flame retardants
Phthalates

Alkylated phenols
BPA)

ETS and PAHs
Perchlorate
Pesticides

(e.g.,
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Pesticide Toxicity - Lethal by Design
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"As we had lmpcd it Kills 1.~.'¢:r::wh msmmiy It also kills
blue birds, snow geese, ground hogs,manatees,
butterflies,swordfish and Alaska king
crabs. Will that be a problem?”



Pesticides are Covenient

© Original Artist
ReprudHctmn rights obtainable from
WA, CartnunStock :com
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"Oh no, Daisy's committing herbicide!"
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Pesticides are Critical Public Health
Tools
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Pesticides are Easy to Obtain

Indoor Pest
Insectas de Interior
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Pesticides Are Everywhere
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- Key Exposure Pathways - Non Occupational

Diet is the baseline

Followed by sporadic exposures
from other/household uses




Pesticides are in (most of) our bodies (esp. children)

Age group
6-11 years

12-19 years
20-59 years

60+ years

Geometric

Survey mean

years (95% confidence limit)

99-001 0.417 (0.292-0.535)
01-02 0.325 (0.260-0.406)
99-00 0.336 (0.265-0.427)
01-02 0.353 {0.288-0.434)
99-00 0.267 (0.227-0.314)
01-02 0.314 {0.271-0.364)
01-02 0.303 (0.233-0.334)
01-02 0.372 {0.301-0.462)

Selected percentile
( 95% confidence intanval)

50th 75th

0.320 (0.210-D.490)
0.300 (0.200-0.420)
0.290 (0.200.0.440)
0.300 10.250-0.390;
0.230 (0.160-0.300)
0.270 (0.220-0.340)
0.250 (0.180-0.350)
0.320 {0.240-0.410j

10.12 (0.700-1.80)
0.760 (0.570-1.05)
0.870 (0.620-1.04)
0.800 (0.560-1.12)

0.600 (0.490-1.10;
0.730 (0.540-1.02)

Urinary concentrations of 3-phenoxybenzoic
acid (3PBA) acid (ng/mL) in the general U.S.
population, NHANES 1999-2002

(modified from Table 2, Barr et al. 2010. Environ Health
Perspect Epub 3 Feb.

Barr et al. 2010. Fig. 3

0640 (0.510-0.820)
0.670 10.530-0.780)

LSGM 3PBA Concentrations (ng/mL)

Weighted
Sample Detection
90th 95th size  Percent
418(2.02-6.54} B8.63(3.83-71.1) 483 71.9
1.81(1.42.278) 338(2254.12) 530 752
1.93 (1.48-2.80) 433(1.83.10.7)  £82 73.2
1.86(1.48-235: 3.45(2.14663) 831 79.8
1.49 (1.25-1.78) 3.21(2.04541) B33 £4.2
1.65(1.27-2.34) 325(251-6.16) 1128 75.8
203(1.45.368 516(277-681) 509 70.3
2.16(1.28-350) 4.06(2.446.15, 508 70.3
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Why do we care?
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*Fig 2 in Critical periods of vulnerability for the developing nervous system
* Environ Health Perspect 108:511-33.




Yaqui Children in Sonora, Mexico

4-year olds
Foothills Valley
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-Month-old S5-Month-old S-Month-old 53-Month-old
female female female female

Valley children had decreased
stamina, motor skills, and cognitive
development

Guillette et al., EHP 106(6):347-53 (1998).

5-year olds

Valley

£0-Month-old N-Month-old
female male

Foothill and valley children differed
only in local use of pesticides



Three US Birth Cohorts Investigating
Chlorpyrifos Exposure and Health

Evaluate in utero and
early childhood exposures

Urine and blood samples
collected |

Air and/or dust samples
collected

Neurological health
endpoints

Urban and agricultural
communities

Multiple exposure
measures

MOUNT
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HOSPITAL

CENTER ror THE HEALTH ASSESSMENT or
MOTHERS AND CHILDREN OF SALINAS




Neurological Delays Found in All Three
Studies
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ADHD risk may be tied to
pesticide exposure before birth
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PEDIATRICS
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Organophosphate Pesticide Exposure and Neurodevelopment in
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Neurobehavioral Deficits and Increased Blood Pressure in School-Age
Children Prenatally Exposed to Pesticides
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Birth Outcome

Maternal Blood CPF

* Length Decrease NCY1
Maternal DAP/PON CHAMACOS

* Weight Decrease Maternal Blood CPF NCY1

* Head Circumference Decrease Maternal DAPs/PON CHAMACOS
Maternal TCPY/PON NCY2

* Gestational Age Decrease Maternal DAPs/AChE CHAMACOS

Neonatal Reflex Abnormal Maternal DAPs CHAMACOS
Maternal DAPs/PON

Cognitive Development @ Decreased Maternal DAPs CHAMACOS

24 mo

Pervasive Development Increased Maternal Blood CPF NCY1

Disorder @ 3yrs Maternal and Child DAPs CHAMACOS

Age at onset of ADHD Decreased Maternal Blood CPF NY1

ADHD by age 5 Increased Maternal DAPs CHAMACOS

Cognitive development until | Decreased Maternal Blood CPF CHAMACOS

aged 7 years Maternal Blood CPF NYC2
Maternal DAPs/PON NYC2

1Q Decreased Maternal Blood CPF CHAMACOS
Maternal Blood CPF NCY1
Maternal DAPs/PON NYC2




CDC’s Fourth National Report on Human
Exposure to Environmental Chemicals
(1999-2004)

Urine
Metals
Serum
PAH metabolites _
Dioxins
Phthalate metabolites
Pesticide metabolites ke
esti
Phytoest roas
oestrogens ,
y Jen Organochlorine
Phenols pesticides
Perchlorate Cotinine
Blood PFCs
Lead
Cadmium
Mercury Released: December 2009

www.cdc.gov/exposurereport




Common Metabolites of OP Pesticides
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Dimethylphosphate

CH,CHg
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CH,CHs

Diethylphosphate
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Dimethylthiophosphate

CH,CH3
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CHoCHa

Diethylthiophosphate
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Dimethyldithiophosphate

CH,CHj
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CH,CHs

Diethyldithiophosphate
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Diagnostic and Statistical Manual
of Mental Disorders, Fourth Edition
(DSM-IV)
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Even early childhood exposures to
pesticides are linked to ADHD

| HOME | US.  POLITICS | WORLD = BUSINESS | TECHLAND | nEALTH JERG[WE ARTS TRAVEL ' PHOTOS | VIDEO  SPECIALS & MAGAZINE REWSFEED |

I I ME SEARCH TIME COM Subseribe to TIME » Give a Gift »
B

caw Health & Science

Main = Ecocentric Blog < Geing Green « Envionment » Oceans « Videos

Study: A Link Between Pesticides and ADHD R Mmgasine

inrjusl $1 BB

ByALICE PARK Monday May 87 200

TIME

Treatment i /) [ peal e ' : my '

LatestFad in . - m—— 1B 3 i | =

China: Keychains G AN R "R A ISSUES'
Containing Live [== R e m 2 A A =

Hewsfeed

« 'One Shining
Moment: 5 Facts
About the KCAA
Final Anthem

Princesses-in-
Training: Boot
Camp Gives Little
Girls The Kate

¥

Turtles and Fish P Exis iesans BORE
Sponsored Links whatke [T 3,382 people e this.
Save S1.00on
Wolfgang Puck® Studies linking environmental
Soup 23

suhstances tn disease are coming fast

When yoa buy any k : g i
and furious. Chemicals in plastics

ane (1) Wolfgang
Puck®...

Shartsuts.com

¥ Tweot
' and sommon household goods have

1 been associated with serious
developmental problems, while a
long inventory of other hazards are
Shipping, 10% Back. . ki
N B Rttt contributing to rising rates of

1S HEAVEN-5 modern ills: heart disease, obesity, diabetes,
www.SkinCareHeaven...

Big Obagi Sale on
NOW!

FREE gifts, FREE Dlgg

Autism.

Bouchard et al.; Pediatrics;125(6):e1270-7 (2010).



- Have US Regulatory Efforts Reduced OP
Insecticide Exposure?

Absolutely But Probably Not Enough
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Herbicides ... Another story

* Most interrupt
photosythesis

® largely used
cosmetically

¢ Health outcome most
associated with them
are endocrine
modulating effects




Lane County, Oregon

* Met with individuals in
January and suggested
a simple urine test

* Samples were collected
by local doctors and
mailed to my laboratory

* Samples were tested for
chloroacetanilides,
triazines and 2,4-D



Data suggest herbicide exposures
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Pesticide Toxicity - the Dilemma

We are being used as the experimental rats
for studying the long-term health effects
of pesticide use. (Alex Lu, 2009)

Since we are all unique in our coexposures,
comorbidities, lifestyle factors, and genetics, our
experiment has an N of 1 with no controls and no

possibility of replication.
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